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1 | BACKGROUND

The MiniMed 780G™ (Medtronic, Northridge, CA), launched in 2020, is

currently available in more than 40 countries worldwide. This device uses

a proportional–integral–derivative algorithm combined with fuzzy logic

features, adjusting basal insulin delivery rate based on customizable gly-

caemic targets (100, 110 or 120 mg/dL) and delivering automated cor-

rection boluses. Furthermore, the algorithm features meal detection and

safe bolus technologies to minimize post-meal glycaemic excursions.1

Although numerous experimental and real-world studies have

demonstrated the benefits related to the MiniMed 780G™ use in

youth with type 1 diabetes (T1D), there is still no strong evidence of

its sustained effectiveness beyond 1 year of use.2–5

The aim of this study is to evaluate glycaemic outcomes in a pop-

ulation of children and adolescents with T1D during their first

24 months of Minimed 780G™ system use in real-world conditions.

2 | METHODS

A single-centre, longitudinal, real-world design was adopted. Children

and adolescents with T1D who began using the Minimed™ 780G sys-

tem between November 2020 and May 2024 were enrolled. Local

ethical committee approval was obtained (n. 39-23). Participants were

included if they met the following criteria: a diagnosis of T1D, age

<18 years at the time of starting automated insulin delivery (AID)

therapy, and provided informed consent for remote access to

clinical data.

The following time points were considered across the study

period: 2 weeks preceding automatic mode activation (T0), 2 weeks

after activation of the automatic mode (T1), 12 months after auto-

matic mode activation (T2), 24 months post-activation (T3). Prior to

May 2022, all participants used a 3-day infusion set, whereas after-

ward, all users were gradually switched to a 7-day infusion set.

At each time point, we collected CGM metrics including mean

sensor glucose and its standard deviation (SD), percentage of time

between 70 and 180 mg/dL (TIR), percentage of time between 70 and

140 mg/dL (TITR), percentage of time above 180 mg/dL (TAR), per-

centage of time between 180 and 250 mg/dL (TARLevel1), percentage

of time above 250 mg/dL (TARLevel2), percentage of time below

70 mg/dL (TBR), percentage of time between 54 and 70 mg/dL

(TBRLevel1), percentage of time below 54 mg/dL (TBRLevel2), glucose

management indicator (GMI), coefficient of variation (CV) and glycae-

mia risk index (GRI). All metrics were acquired from CareLink System®

platform, considering time intervals of 15 days.

Numerical data were expressed as mean and standard deviation,

while categorical variables were reported as absolute frequencies and

percentages. A parametric approach was adopted since the numerical var-

iables followed a normal distribution, as confirmed by the Kolmogorov–

Smirnov test. To compare clinical variables, including glycaemic control

indicators, across the different time points, paired-samples Student t test

was used to compare baseline and the first 2 weeks of automatic mode

use, and repeated-measures analysis of variance (ANOVA) was applied to

compare T1, T2 and T3. Post hoc pairwise comparisons were conducted

using Tukey test, with Bonferroni correction applied for multiple compari-

sons, yielding a corrected significance level of 0.017.
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At time points T1, T2 and T3, clinical variables and system set-

tings were compared between achievers and non-achievers of CGM

targets of TITR ≥50% and TBR ≤4% using Student t test for numerical

variables and the chi-square test for categorical variables. Additionally,

a logistic regression model was applied to identify baseline predictors

for the simultaneous achievement of TITR ≥50% and TBR ≤4%. Statis-

tical analyses were performed using IBM SPSS software for Windows,

Version 22 (IBM Corp., Armonk, NY, United States), with a p value of

less than 0.05 considered statistically significant.

3 | RESULTS

We included 111 children and adolescents starting therapy with the

Minimed™ 780G, with a slight prevalence of males (55.0%). The mean

age of the study participants was 12.7 ± 3.3 years, with an average

duration of diabetes of 4.7 ± 3.4 years. Prior to using the Minimed™

780G system, 46 individuals (41.4%) were on multiple daily insulin

injections, while 65 (58.6%) were already using an insulin pump. The

average HbA1c in the year preceding enrollment was 7.2% ± 0.9%. At

T0, the mean BMI Z-score was 0.8 ± 1.2.

Based on the time of initiation of device use, all participants com-

pleted a 6-month observational period, 97 (87.4%) achieved

12-month use of the Minimed 780G, and 46 (41.4%) completed the

24-month follow-up period.

Immediately after the switch from manual to automatic mode, we

observed significant improvement of TBRLevel1 (2.2 ± 1.7 vs. 1.9%

± 1.7%; p = 0.015), TBR (2.6 ± 2.2 vs. 2.4% ± 2.4%; p = 0.045), TITR

(43.1% ± 10.1% vs. 51.5% ± 8.6%; p <0.001), TIR (66.9 ± 10.8

vs. 76.0% ± 7.6%; p <0.001), TARLevel1 (24.0 ± 7.2 vs. 18.3 ± 5.8;

p <0.001), TARLevel2 (6.5 ± 4.8 vs. 3.6% ± 3.0%; p <0.001), TAR (30.6

± 10.8 vs. 21.9% ± 7.8%; p <0.001), CV (34.6 ± 4.0 vs. 33.0% ± 4.0%;

p <0.001), mean sensor glucose (156.5 ± 15.6 vs. 144.7 ± 11.3 mg/dL;

p <0.001) and GRI (36.3 ± 12.5 vs. 23.4 ± 8.0; p <0.001).

Glucose metrics remained statistically unchanged over the subse-

quent 24 months of follow-up, with no significant differences

between T1, T2 and T3 (Figure 1).

When comparing achievers and non-achievers of TITR ≥50% and

a TBR ≤4% at T1, we found lower percentage of automatic correction

boluses (p = 0.009) and more frequent use of active insulin time (AIT)

2 h (p = 0.005) and optimal settings, consisting of both AIT 2 h and

SmartGuard target 100 mg/dL (p = 0.003) among achievers. Similar

findings were observed at T2 (Table 1).

The logistic regression analysis did not identify any baseline pre-

dictors for the simultaneous achievement of TITR ≥50% and TBR

≤4%, except for an inverse association between the mean HbA1c

value in the 12 months prior to enrollment and target achievement at

T2 (B = �1.126; 95% CI 0.173–0.607; p <0.001).

4 | CONCLUSIONS

Our data confirm the immediate benefits of the Minimed™ 780G use

in automatic mode, resulting in significant improvements of key CGM

metrics, including TIR and TITR, and reduction in hypoglycaemic

events. These results align with previous studies that reported sub-

stantial short-term benefits of AID systems in youths, starting within

2 weeks after the activation of automatic mode.5,6

Notably, our data revealed that improvements in CGM data were

sustained up to 24 months, with no significant differences between

12- and 24-month metrics. Similarly, a prospective study on 50 youths

showed sustained performance of the device in terms of TIR across

2-year study period.7 Another follow-up analysis on 35 preschoolers

participating to a non-randomized, prospective, single-arm clinical

F IGURE 1 Key CGM metrics
of study participants at T0, T1, T2
and T3.
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trial, revealed persistence of positive effect of the Minimed™ 780G

on glycaemic control up to 18 months.8 The stability of glycaemic out-

comes up to 2 years is particularly noteworthy given the real-world

challenges of device adherence and behavioural variability in children

and adolescents. Diabetes management in youths is often character-

ized by numerous challenges, including specific physiological factors

that bring significant daily glucose excursions and psychological and

behavioural issues typical of this age, with a significant portion of ado-

lescents not achieving recommended glycaemic targets.9,10

In our analysis, we focused on the characteristics of subjects

achieving a TITR of 50% without exceeding the recommended thresh-

old for time spent in hypoglycemia. TITR has been recently proposed

as an alternative metric to TIR for clinical practice, as it more accu-

rately reflects time spent in the euglycaemic range. Interestingly, we

found that participants who met glycaemic targets of TITR ≥50% and

TBR ≤4% were more likely to use more stringent device settings.

However, this association was not confirmed after 24 months. Further

studies with larger cohorts are needed to validate this trend and to

elucidate potential underlying determinants. AIT of 2 h along with

SmartGuard target set at 100 mg/dL have already been identified as

predictors of improved TIR among 12 870 Minimed™ 780G users.11 A

subanalysis focusing on individuals aged ≤15 years from the same

population further demonstrated that the percentage of individuals

simultaneously achieving the recommended targets for TIR, TBR and

GMI was significantly higher among those using optimal settings than

the general population.12 Similarly, consistent use of AIT of 2 h and a

SmartGuard target of 100 mg/dL has been strongly associated to

higher TITR levels.6

Finally, our analysis revealed a reduced percentage of automatic

correction boluses among participants who simultaneously achieved

TITR and TBR targets. This finding was consistent across all time

points and aligns with previous studies demonstrating an association

between a higher proportion of automatic correction boluses and sub-

optimal glycaemic outcomes among AID users.5,11 A study on youths

with T1D using the MiniMed™ 780G reported that an automatic cor-

rection bolus percentage below 30% was associated with higher levels

of TIR and TITR.13 This trend underscores the critical role of user-

initiated boluses and accurate carbohydrate counting in achieving

optimal glycaemic control.14

Despite its strengths, our study has some limitations, including

the decreasing sample size over the 24-month period, which reflects

the fact that some participants were enrolled more recently and the

single-center design, that may limit the generalizability of the findings.

In conclusion, our study demonstrated that the Minimed™ 780G

provides sustained improvements in glycaemic control for up to

24 months in children and adolescents with T1D. Achieving time in

tight range targets without increasing the risk of hypoglycemia is

strongly associated with the use of optimal device settings.

AUTHOR CONTRIBUTIONS

BB and SP conceptualized the study and wrote the first draft of the

article. FM and MC researched data. GS reviewed and edited

the manuscript. FL contributed to discussion and reviewed and edited

the manuscript. All authors approved the final version of the manu-

script. SP is the guarantor of this work and, as such, had full access to

all the data in the study and takes responsibility for the integrity of

the data and the accuracy of the data analysis.

ACKNOWLEDGMENT

The authors have nothing to report. Open access publishing facilitated

by Universita degli Studi di Messina, as part of the Wiley - CRUI-

CARE agreement.

TABLE 1 Comparison between achievers and non-achievers of time in tight range ≥50% and a time below range ≤4%.

T1

target
(n = 55)

T1 no

target
(n = 56) p value

T2

target
(n = 52)

T2 no

target
(n = 45) p value

T3

target
(n = 23)

T3 no

target
(n = 23) p value

Age (years) 13.0 ± 3.3 12.4 ± 3.4 0.293 13.0 ± 3.3 12.4 ± 3.4 0.293 13.0 ± 3.3 12.4 ± 3.4 0.293

SmartGuard use (%) 95.7 ± 8.2 96.7 ± 5.6 0.748 94.8 ± 8.5 95.0 ± 8.0 0.944 97.7 ± 2.3 95.8 ± 6.0 0.992

TDD (IU/kg/day) 0.8 ± 0.2 0.8 ± 0.3 0.509 0.9 ± 0.2 0.9 ± 0.2 0.857 0.9 ± 0.2 0.9 ± 0.2 0.727

Basal (%) 45.4 ± 7.9 43.4 ± 7.4 0.167 41.7 ± 6.8 41.3 ± 6.9 0.589 39.7 ± 6.8 40.2 ± 5.4 0.741

Automated

corrections boluses

(%)

29.6 ± 8.0 33.9 ± 9.9 0.009* 30.0 ± 8.9 38.4 ± 11.6 <0.001* 30.9 ± 9.4 41.0 ± 12.3 0.005*

Boluses (%) 54.6 ± 7.9 56.6 ± 7.4 0.337 58.3 ± 6.9 41.3 ± 6.9 0.748 60.3 ± 6.8 59.8 ± 5.4 0.303

ICR/day 1.9 ± 1.1 1.8 ± 0.8 0.714 2.7 ± 1.0 2.7 ± 1.0 0.857 3.0 ± 1.0 3.0 ± 1.1 0.984

CHO input/day 4.0 ± 1.7 4.7 ± 2.0 0.030 3.9 ± 1.4 3.9 ± 1.8 0.849 3.8 ± 1.6 3.3 ± 1.5 0.218

SmartGuard target

100 mg/dL (%)

83.6 67.9 0.052 78.8 71.1 0.387 74 78.3 0.729

AIT 2 h (%) 65.5 39.3 0.005* 86.5 66.7 0.019* 74 82.6 0.720

Optimal settings (%) 56.4 28.6 0.003* 73.1 51.1 0.025* 60.9 69.6 0.535

Abbreviations: AIT, active insulin time; CHO, carbohydrate; ICR, insulin/carbohydrate ratio; TDD, total daily dose.

*Significant p value <0.05.
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